Acute aortic syndrome (AAS) (aortic dissection, intramural aortic haematoma, or penetrating atherosclerotic ulcer) is a surgical emergency. Computed tomography (CT) is the reference technique for the diagnosis of this critical situation. However, a few reports of false-positive images leading to unnecessary interventions have been published. It is important to recognize and understand the pitfalls in the CT diagnosis of AAS. We describe the case of a 76-year-old man with clinical signs of AAS and a CT-scan compatible with a diagnosis of aortic intra-mural haematoma, leading to emergency surgery. The peroperative findings revealed a normal aortic wall with the presence of an unusual pericardial recess at the right side of the aorta. ᮊ
Introduction
Acute aortic syndrome (AAS) consists of three entities: aortic dissection, intramural aortic haematoma (IAH) and penetrating atherosclerotic ulcer. Because this is a lifethreatening situation, diagnosis must be performed accurately and treatment initiated promptly. Improved medical imaging techniques have led to a better description of the severity and extent of these lesions and can be used to assess their evolutionary potential. However, there are several well-known limitations to diagnostic imaging in this context. We describe the case of a patient with clinical signs and positive imagery, leading to a diagnosis of intramural haematoma of the ascending aorta. His aorta was subsequently found to be normal.
Case report
A 76-year-old man was hospitalized in our Ophthalmology Department for cataract surgery. He developed acute back and chest pain and was transferred to the Department of Cardiology. His medical history included hypertension, poorly controlled by dual therapy, and ischaemic cardiomyopathy with occlusion of the right coronary artery. On admission, his blood pressure was 165y90 mmHg and tachycardia with atrial fibrillation was present without recent ischaemic signs on electrocardiography. His cardiac enzymes were normal. Transthoracic echocardiography (TTE) was performed urgently and revealed thickening of the ascending aorta wall, minimal aortic regurgitation and minimal pericardial effusion. A chest computed tomography *Corresponding author. Tel.: q33 2 32 88 81 87; fax: q33 2 32 88 84 59. E-mail address: guillaumelebreton@live.fr (G. Lebreton).
(CT)-scan was performed, confirming the widening of the ascending aorta, with a hypodense image observed on his right side that suggested intramural haematoma of the ascending aorta (Fig. 1a,b) . The patient was transferred to the Department of Cardiac Surgery for emergency surgery.
The femoral vessels were harvested to establish a cardiopulmonary bypass and sternotomy was completed. After removing a small volume of clear pericardial effusion, examination of the mediastinum revealed an apparently normal aortic wall, with no haematoma or signs of aortic dissection. An unusual pericardial recess was discovered at the right side of the aorta (Fig. 2) . Transoesophageal echocardiography (TEE) performed in the operating room confirmed a normal aorta. A control chest CT-scan, synchronized to heartbeat, was performed the following day and was also normal. After equilibration of his medical treatment, the patient was discharged from hospital on day 5.
Comment
IAH is an uncommon but potentially lethal form of AAS. It occurs by bleeding of the vasa vasorum into the aortic media, and is considered a precursor to aortic dissection or aortic rupture w1x. Its clinical presentation is similar to that of other types of AAS, with sharp penetrating chest pain, radiating into the back. Multi-slice CT scans appear to be the preferred method to evaluate and distinguish type A and type B IAH. Type A IAH has a high complication rate (dissection or rupture) and must be treated surgically w1, 2x. Type B has a better prognosis and can be treated medically, but must be monitored closely.
A CT-scan must be performed urgently in any patient with suspected AAS. Because of the possibility of serious complications, aortic dissection or IAH is sometimes overdiagnosed. CT scans have a specificity of 87-100% and a sensitivity of 83-94% for the diagnosis of aortic dissection w3x, falling to -80% for aortic dissection involving the ascending aorta w4x. Magnetic resonance imaging appears to be more efficient (sensitivity and specificity 95-100%) w4x but may not be available in an emergency situation. TEE is also relatively efficient (sensitivity 98%, specificity 63-98%) but is operator dependent. In an emergency situation, faced with the seriousness of a wrong diagnosis, CT scans are the examination of choice.
Although CT scans are extremely useful for the diagnosis of AAS, the possibility of rare false-positive scans should be recognized and the likely causes understood. The left innominate vein, left pulmonary vein, superior pericardial recess and artefacts (streak and motion) have all been implicated as causes of false-positive scans and synchronization to electrocardiograms during the procedure is recommended w5x. An innominate venous trunk can mimic an aspect of aortic dissection, but this misinterpretation can be avoided by injection of contrast material. A left pulmonary vein can give the descending aorta an ambiguous aspect, but this image only occurs on one or two adjacent slices and close examination of the images will reveal continuity with the left atrium.
The superior pericardial recess can present images that suggest an aortic dissection or IAH w6x. This represents the most cephalad extension of the serous pericardium over the ascending aorta. Its curvilinear conformation may mimic an IAH, which remains unenhanced after contrast injection w7x, or an intimal flap, in as far as thickened pericardium has a tendency to opacify with contrast medium in phase with the aorta w5x. This is thought to be the most likely explanation for our diagnostic error, which led to us performing an unnecessary sternotomy. The pericardial recess observed on the right side of the ascending aorta probably explains the thickening of the aortic wall observed by TTE.
Due to the high mortality rate of AAS, over-diagnosis of aortic dissection or IAH is acceptable w3x. Diagnosis and treatment in an emergency department should not be delayed and patients should be transferred as quickly as possible to a cardiothoracic surgery center where TEE is available 24 h a day and can be performed by echocardiographers, frequently faced with AAS. Completion of this examination on the operating table, before surgical incision, does not delay surgical treatment and can help to avoid inappropriate sternotomy. This approach has now been adopted in our center.
Recents publications, found that acute aortic dissection can be ruled out safely by negative D-dimer testing w8x. This approach must be probably joined into the AAS diagnostic approach, but we did not have D-dimer levels for this patient.
In conclusion, in the presence of images evoking aortic dissection or IAH, the patient should be transferred without delay to a cardiothoracic surgery center. Although CT scans are very effective for the diagnosis of AAS, clinicians must be aware of possible false-positive imaging. Further assessment by TEE on the operating table, before incision, does not delay surgical management and could reduce the risk of 'unnecessary' sternotomy. We read with great interest the case reported by Lebreton et al. w1x who described a false-positive result of a computed tomography suggesting an intramural aortic hematoma which led to unnecessary surgery. Computed tomography scanning has been used for more than two decades to identify acute aortic diseases. Electrocardiogram (ECG)-gated techniques have made it possible to generate motion-free images of the aortic root and coronary arteries, similar to coronary computed tomography angiography imaging.
Reports of newer-generation multidetector helical computed tomography scanners show sensitivities of up to 100% and specificities of 98-99% w2x. Data from the International Registry of Acute Aortic Dissection (IRAD) show that for patients with acute aortic syndromes, computed tomography is the most used diagnostic modality (61% of patients) and transthoracic echocardiography and/or transesophageal echocardiography is used first in 33% of patients w3x. Increased risk for complications or mortality in patients with intramural hematoma involving the ascending aorta when the ascending aortic diameter is )4.8 cm or intramural aortic hematoma thickness is )11 mm has been described w4x. The guidelines of the Brazilian Society of Cardiovascular Surgery for treatment of aortic diseases recommend computed tomography as the first diagnostic method in acute aortic syndromes or, if not available immediately, transesophageal echocardiography as a second option w5x.
Although, the impact of one false-positive result could be important in a specific patient, we can rely on computed tomography for the diagnosis of acute aortic syndromes and the treatment should not be postponed once the diagnosis is confirmed. It was with great interest that we read your case report w1x, which reminds us that the specificity of many of the usual imaging diagnostic tools used in case of acute aortic syndrome is so far not 100% accurate. In reality, the usual computed tomographic angiography (CTA) or transesophageal echocardiography (TEE) in some 'falsely-positive' findings could and have lead both, patients of yours and cases of ours to the operating room for a median sternotomy w1x, or a thoracotomy w2x.
A series of benign conditions like aortitis, endoluminal thrombus, soft (without calcification) atheromatic plaque w3x, pericardial recess w1x, remnant of a non-patent ductus arteriosus w2x and previous surgery of the aorta, could misleadingly be diagnosed as acute aortic syndrome.
The diagnostic tool with the specificity closest to 100% seems to be the multi-detector computed tomography (MDCT), particularly the 16-, 32-and 64-section MDCT w3, 4x. Its presence in tertiary hospitals with its excellent resolution offers a precise diagnosis in minimum time w4x. MDCT also provides information about the coronary arteries of the patient who might be subjected to surgery to deal with the acute aortic syndrome. If you do not have a MDCT (as in our case) you should repeat the TEE in the intensive care unit before transferring the patient to the operating room. If the TEE gives you false-positive results, as we experienced w2x, (considering that TEE is operator-dependent), after the sternotomy one has to exclude totally the presence of intramural hematoma (IMH). IMH may be located in the posterior wall of the aorta, in an area which is difficult to see after the pericardial opening. For this reason, we have to perform an aortotomy and inspect the aorta and the suspicious area from its internal surface.
After sternotomy and the opening of the pericardium a very useful diagnostic tool may be the epiaortic ultrasound of the thoracic aorta that may resolve some of our doubt in cases of rare conditions. According to the international bibliography, such an examination can influence the decisionmaking and the type of the intervention in 4.1% of the cases w5x. It can provide excellent information about the aortic diameter, the presence of atherosclerotic lesions of the anterior and posterior aortic wall. It can also provide information about the quality of the aortic wall. It does not require a specific probe. The same probe of the TEE before its entrance into the esophagus for the intraoperative examination can be used. The cardiac surgeon with the probe of the TEE coated by a sterile drape should perform the epiaortic ultrasound of the ascending aorta and aortic arch. Then the anesthesist can proceed with the routine TEE.
